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(54) Method of making an undergarment having side seams, apparatus for carrying out said 
method and a preform for making an undergarment having side seams 



(57) The invention relates to Method of making an 
undergarment (1) having side seams (7, 9) from a two 
dimensional preform (17), the preform (17) comprising: 
two longitudinal sides, (27, 29) each longitudinal side 
having a central section (40, 40'), a front waist section 
(41, 41') and a back waist section (39, 39*), two trans- 
verse sides (31 , 33). a transverse centerline (16) located 
midway between the transverse sides (31 , 33), and four 
sealing areas (43, 45, 47, 49) located in the region of the 
front and the back waist sections (41, 4V, 39, 39*), the 
method comprising the steps of 

cutting a continuous web (50) along transverse cut 
lines (76, 76') to form individual preforms, 
cutting each preform (17) along a leg contour (55, 
56) extending along each longitudinal side (27, 29) 
in the region of the central section (40, 40'), wherein 
each leg contour (55, 56) does not touch the respec- 
tive longitudinal side (27, 29), thus forming two grip- 
ping flaps(53, 54), 

gripping the preform (17) at the gripping flaps (53, 
54), 

pulling the gripping flaps (53, 54) outwardly away 
from the longitudinal sides (27, 29) such that the pre- 
form (17) is doubled over along the transverse cen- 
terline (16) and such that the sealing areas (43, 45) 
in the region of the back waist sections (39, 39') are 
placed in a superimposed relationship with the seal- 
ing areas (47, 49) in the region of the front waist sec- 
tions (41, 4V), and 

mutually connecting the sealing areas. 

By cutting the leg contours partially through the pre- 
form, accurate control of the waist edges in maintained 
during the seaming step, which is especially advanta- 



geous when active stretch material is applied along the 
waist. 
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Description 

Field of the Invention 



The invention relates to a method of making an 
undergarment having side seams from a two-dimen- 
sional preform. 

The invention also relates to an apparatus for carry- 
ing out said method and to a preform for making such an 
undergarment. 

Background of th e Invention 

Undergarments, in particular disposable absorbent 
articles having side seams, are known from EP-B- 
0187728. These articles have butt-type or overlapping 
side seams which are formed by superimposing the seal- 
ing areas at the front and the back waist regions and con- 
necting the front waist region to the back waist region by 
adhesive-, fusion, ultrasonic or other bonds. 

It is an object of the present invention to provide a 
method of forming an undergarment having side seams 
which can be accurately produced at high speeds. 

It is another object of the invention to provide an 
accurate and high-speed method for making an under- 
garment having side seams and comprising an active 
elastic element along at least one transverse side, for 
instance a pre-stretched elastic element. 

It is again another object of the invention to provide 
an apparatus for forming an undergarment, in particular 
a disposable absorbent article having side seams. 

Summary of th* im/^ntir.n 

A method of forming an undergarment in accord- 
ance with the present invention comprises the steps of 
cutting a continuous web along transverse cut lines to 
form individual preforms, 

- cutting each preform along a leg contour extending 
along each longitudinal side in the region of a central 
section thereof, wherein each leg contour does not 
touch the respective longitudinal side, thus forming 
two gripping flaps, 

gripping the preform at the gripping flaps, 

- pulling the gripping flaps outwardly away from the 
longitudinal sides such that the preform is doubled 
over along the transverse centerline and such that 
the sealing areas in the region of the back waist sec- 
tions can be placed in a superimposed relationship 
with the sealing areas in the region of the front waist 
sections, and 

- mutually connecting the sealing areas. 

By cutting the leg contours in the preform such that 
the cut-out sections remain attached to the preform, the 
preform can be gripped at the cut-out sections. When the 
cut-out sections, or gripping flaps, are gripped at the 
hight of the transverse center line and are pulled out- 
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wardly, the preform is folded about its transverse center- 
line. The sealing areas in the front and back waist regions 
can in this way be accurately superimposed because the 
positions in which the preform is gripped on the gripping 
5 flaps are fixed at each stage of the folding process. No 
hand-over of the preform is necessary between for 
instance the application of leg- or waist elastics to the 
preform and the folding- and sealing step. In this way 
good process control is obtained which allows high 
10 speed production, for instance at speeds of 1 20 meters 
per minute or more. Furthermore, the method according 
to the invention allows to handle webs which are con- 
tracted by elastic elements both in the length direction of 
the web and in a direction transversely thereto. 
is The preform can comprise a single sheet of material 
such as a polyethylene film or a non-woven material, 
which can be an elastic or non-elastic non-woven mate- 
rial. The preform can also be a laminate of a non-woven 
material and a thermoplastic film, or can be formed by 
20 the combination of a liquid-pervious topsheet and a liq- 
uid-impervious backsheet between which an absorbent 
element is encased. Alternatively, the preform can com- 
prise an absorbent element of the insert-type comprising 
a topsheet, a backsheet and an absorbent core, the 
25 insert absorbent element being connected to the preform 
material and optionally being detachable therefrom for 
disposal. 

An embodiment of the method according to the 
invention comprises the steps of 

30 

supplying a two-dimensional web or preform in a 
direction of transport below a rotatable supply roll 
having an axis of rotation located generally perpen- 
dicular to the direction of transport, 
55 - gripping the web or the preform in the region of the 
longitudinal sides, 

- supplying an elastic element from the supply roll 
extending transversely across at least a part of the 
width of the preform, wherein the supply roll com- 

*o prises a peripheral cutting element, 

- rotating the supply roll to engage the cutting element 
with the preform along the leg contours to form the 
gripping flaps, 

- pulling the gripping flaps outwardly, 
45 - connecting the sealing areas, and 

cutting off the gripping flaps. 



By combining the application of the waist elastics 
and the cutting of the leg contours, accurate control of 
so the position of the waist edges of the preform is obtained. 
By synchronising the cutting of the leg contours with 
application of the waist elastics, the preform or web can 
be maintained in a flattened state at all stages of the pro- 
duction process. As a result, after application of the waist 
55 elastics, other elements, such as a topsheet, core, fur- 
ther elastics, etc. may be accurately positioned with 
respect to the web and can subsequently be attached 
thereto. 
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In a method of forming an undergarment, wherein 
the pre-form is maintained in its flattened state at all 
stages of the forming process, the following steps are 
carried out. 

First a waist elastic is applied along the leading edge s 
of the preform. At this moment two grippers engage the 
longitudinal sides of the preform. Immediately following 
application of the waist elastic along the leading edge, 
the leg contours are cut by the same roll with which the 
waist elastic has been applied. Thereby the puli force of 10 
the grippers is transferred to the leading edge of the pre- 
form. Upon completion of the leg contours, the grippers 
pull both the leading edge and the trailing edges of the 
preform taut and counteract the gathering force of the 
waist elastics. Finally, after application of the elastic is 
along the leading edge and after cutting of the leg con- 
tours, a second waist elastic is the connected along the 
trailing edge of the preform. At the moment the waist 
elastic is connected along the trailing edge, this edge is 
under tension by the pull force from the grippers acting 20 
on the waist sections of the preform via the gripping flaps 
and is prevented from being contracted by the elastic. 

Brief Description of the Drawings 

25 

The invention will be described in detail with refer- 
ence to the accompanying drawings, in the drawings: 

Figure 1 shows a perspective view of an undergar- 
ment having external butt-type side seams, 30 

Figure 2 shows a top plan view of a two-dimensional 
blank for forming the undergarment of figure 1, 

Figure 3 shows a cross-sectional view of the blank 35 
of figure 2 along line 19-19, 

Figures 4 and 5 show a schematic side view and a 
top plan view of a production line for making an 
undergarment according to the invention, 40 

Figure 6 schematically shows a top plan view of the 
two-dimensional blank before folding of the blank 
along the transverse centerline, 

45 

Figure 7 shows a top plan view of the blank of figure 
6 after folding of the blank along the transverse cen- 
terline, 

Figure 8 shows a side elevational view of the conf ig- 50 
uration of the blank of figure 7 from the side of the 
front panel, 

Figure 9 shows a side elevational view of the config- 
uration of the blank of figure 7 from the side of the 55 
side seams, 



Figures 10, 1 1 and 12, 13 show alternative embod- 
iments of a production line for making an undergar- 
ment according to the invention and 

Figures 14 to 18 show cross-sectional views of dif- 
ferent blanks for making an undergarment according 
to the invention. 

Detailed Description of the Invention 

The term "undergarment" is intended to mean an 
article which is used in combination with an absorbent 
element or which comprises an absorbent element as 
integral part thereof. The undergarment may comprise 
for instance a panty or pants, of woven or non-woven 
material, of plastic or of rubber. In the pants attachment 
means may be provided to accommodate a separate 
absorbent element. Alternatively, the pants may not com- 
prise any means for affixation of the absorbent element, 
and may for instance be net-type pants for use by incon- 
tinent persons. The undergarment preferably forms a 
disposable absorbent article. 

The term "disposable absorbent article" is intended 
to mean an article which is discarded after not more than 
a number of uses. Disposable absorbent articles com- 
prising side seams include pull-on type baby diapers, 
training pants and adult incontinence briefs. 

The term "two-dimensional preform" or "blank" is 
intend to mean a single sheet of material, a laminate of 
two or more sheets of material or an integral combination 
of topsheet backsheet and an absorbent element 
encased between the topsheet and the backsheet. The 
preform can comprise a single, liquid impermeable sheet 
of thermoplastic material or a liquid permeable or imper- 
meable non-woven material. Alternatively, the preform 
comprises a laminate of a thermoplastic film and a layer 
of non-woven material on the garment-facing side. In 
case the preform comprises a combination of a back- 
sheet, a topsheet and a core interposed between the top- 
sheet and the backsheet, the topsheet may be co- 
extensive with the backsheet or may be of smaller dimen- 
sions, such that the topsheet material does not overlap 
with the sealing areas. 

In a preferred embodiment the preform comprises 
elastic elements, for instance along the leg regions, the 
waist regions or along regions that are to form the side 
seams. The elastic elements may contact or gather the 
preform (active elastic elements) or may be affixed to the 
preform in their relaxed state and be activated by heat- 
treatment or by mechanical deformation, for instance by 
passing the elastic element between a pair of intermesh- 
ing corrugated rolls as described in US-A-5,236,430. 

Figure 1 shows a finished undergarment 1 having a 
front panel 3 and a back panel 5. The front and back pan- 
els are joined together at the area of side seams 7, 9 to 
form a three-dimensional disposable garment having leg 
openings 11,13 and a waist opening 1 5. The side seams 
are formed by abutting parts of the front panel 3 and the 
back panel 5. The waist opening 1 5 and the leg openings 
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1 1 , 1 3 are elasticated so that they contract and snugly fit 
around the waist and legs of a user to provide gasketing 
seals which prevent liquids from leaking from the gar- 
ment 1 . The side seams 7, 9 may be formed by adhesive 
bonding, heat sealing, pressure bonding or ultratronic 5 
bonding. Preferably the bond region 14 is disposed 
somewhat inboard of the free edge of the side seams to 
maintain a soft edge. 

The undergarment 1 in figure 1 has outwardly 
located butt-type rims 18,20. The butt-type rims 18,20 
are made by folding the preform, or blank, from which 
the article 1 is formed, along its transverse center line 
and superimposing the sealing areas that are located on 
the same surface of the blank in a face-to-face relation- 
ship. 

The side rims 1 8 and 20 may alternatively be located 
on the inside of the undergarment 1 . Inner rims can be 
obtained when the blank of the undergarment is folded 
along its transverse center line so that its inner, or user- 
facing surface is facing outwardly upon formation of the 
seams. Subsequently, by an inverting step, the rims 18 
and 20 are turned inwardly. 

Figure 2 shows the preform, or blank 1 7, for forming 
an absorbent article having side seams in its flattened 
state. Figure 3 show a cross-sectional view of the blank 
17 along the line 19-19 of figure 2. The blank 17 com- 
prises a liquid-pervious topsheet 21 , a liquid-impervious 
backsheet 23 and an absorbent core 25 interposed 
between the topsheet and the backsheet. The blank 1 7 
comprises two longitudinal sides 27,29 and two trans- 
verse sides 31 ,33. The longitudinal sides 27,29 and the 
transverse sides 31,33 form the periphery of the blank 
1 7, which is in this case substantially rectangular. The 
blank 1 7 comprises waist elastics 35,37 and leg elastics 
36,38. Each longitudinal side 27,29 comprises a back 
waist section 39,39' and a front waist section 41 ,41 '. For 
each longitudinal side 27,29 a central section 40, 40' is 
located between each waist section 39. 41 and 39', 41'. 
in the area of each waist section a sealing area 
43,45,47,49 is comprised. The sealing areas 43-49 are 
located inboard from the dashed lines in figure 2, which 
dashed lines extend parallel to the waist sections in fig- 
ure 2. 

The preform 17 comprises two leg contours 55, 56, 
which extend generally in the direction of to the longitu- 45 
dinal sides 27,29. The leg contours are formed by cuts 
through the material of the pre-form 1 7. The cuts of the 
leg contours extend through the topsheet 21 and the 
backsheet 23. The cuts of the leg contours 55, 56 do not 
extend to the periphery of the blank 1 7 but stop short in so 
the region of the lower parts of the waist sections 39,39', 
41 , 41 \ The dashed lines at each end of the leg contours 
55, 56 are imaginary extensions along which the preform 
1 7 is to be cut after joining the sealing area 43 to sealing 
area 49 and the sealing area 45 to sealing area 47. The 55 
areas of the blank 1 7 between the leg contours 55,56 
and the longitudinal sides 27,29 form gripping flaps 53. 
54 by which the blank 17 may be gripped by gripping 
means. 



Figures 4 and 5 show a schematic side view and top 
view respectively of a production line for forming an 
undergarment according to the invention. A continuous 
web 50 is unwound from a supply roll 92 and is trans- 
ported in the transport direction T The web 50 may com- 
prise a single sheet of material or may comprise any of 
the structures as depicted in figures 14-18. In case the 
web 50 comprises a combined liquid impervious top- 
sheet, an absorbent core and a liquid impervious back- 
sheet, the supply roll 92 is absent and web-forming 
apparatus in present for combining the backsheet, core 
and topsheet on the upstream side of knife roll 51 and 
anvil! roll 52. This web-forming apparatus has not been 
depicted. The web 50 passes through the nip of a rotating 
knife roll 51 and anvill roll 52 which cut the leg contours 
55,56 through the web 50. Transport rolls 94 may be pro- 
vided to support the web 50 and to forward the web 50 
in the direction of transport T. Subsequently, the gripping 
flaps 53, 54 at each side of the web are gripped by grip- 
pers 57, 58. The grippers 57, 58 are mounted on an end- 
less belt or chain 60, 61 which extends alongside the web 
50 in the direction of transport T There may also be addi- 
tional grippers provided which grip the web 50 in the 
region of the waist sections close to the waist elastics 
35,37. 

The belts or chains 60, 61 are rotated in the direction 
of the arrows S around a number of pulleys 62-69 with 
the same linear velocity as the web 50. 

The web 50 is in the example of figures 4 and 5 trans- 
ported towards the grippers 57,58 in a self-supported 
fashion, i.e. the web is not supported on a conveyor belt 
or other transport means. After the grippers 57, 58 
engage the gripping flaps 53,54, the waist elastics 35,37 
are connected to the web 50. The elastics are supplied 
from a supply roll 70 and are fed in a pre-stretched state 
to a combining unit 71 ,72. In practise, the supply roll 70 
will be laterally displaced with respect to the web 50 and 
the elastics 73 will be fed towards the web 50 in their pre- 
stretched state in a direction perpendicular to the direc- 
tion of transport T The supply roll 70 may alternatively 
be formed by a box in which the elastic material is fes- 
tooned. 

The combination of the pre-stretched elastic mate- 
rial 73 with the web 50 at the moment when the web is 
gripped by the grippers 57 and 58, prevents the web from 
being contracted in the direction perpendicular to the 
direction of transport T and hence allows accurate proc- 
ess control. 

Alternatively, the waist elastics may be applied 
before the grippers 57,58 engage the web 50. In this 
case, the outwardly moving grippers counteract the elas- 
tic contraction of the waist region and allows the sealing 
areas of the front and back waist regions to be accurately 
superimposed. 

In a cutting station 74, 75, the continuous web 50 is 
cut across the width of the web along transverse cut lines 
76, 76' to form individual preforms or blanks 1 7. When 
the belt or chain 60 , 6 1 on each side of the web 50 passes 
along the pulleys 63, 64 and 67 68, the distance between 
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the oppositely located grippers 57',58' is increased. By 
pulling the gripping flaps 53\54' outwardly, the preforms 
17 are doubled over along their transverse centerlines 
16 and become orientated perpendicularly to the plane 
of the web 50. This has been indicated at position 77 in 5 
figures 4 and 5. Subsequently, the grippers 57\58* are 
rotated to bring the doubled-over blank 17 back in the 
plane of the web 50, as indicated at position 78 in figures 
4 and 5. In a sealing unit 79, the sealing areas 43,45,47 
and 49 are joined. w 

After the side seams 7 and 9 have been formed, the 
sealed product passes through a trim knife 81, which 
cuts off the gripping flaps 53",54" from the sealed side 
seams. Thereafter, the completed products 84 are trans- 
ported on a conveyor belt 82 towards a packing station 75 
83. 

Figures 6-9 show the folding operation by which the 
blank 17 is doubled over along its transverse centerline 
1 6 by pulling the gripping flaps 53,54 in a direction of the 
arrows P, perpendicularly to the longitudinal sides 27,29. 20 
Figure 6 shows the blank 1 7 in its flattened state. By pull- 
ing the gripping flaps 53,54 of figure 6 outwardly in the 
direction of arrows P, the transverse sides 31, 33 are 
raised and are rotated towards one another around the 
transverse centerline 1 6 such that the blank 1 7 takes on 25 
a U-shaped configuration. There may be a number of 
additional cuts 48,59 provided, indicated by the dashed 
lines, to form additional gripping flaps and extending to 
different points in the front and back waist regions 39,39'; 
41,41*. By gripping the additional flaps with additional 30 
grippers, the waist sections can be pulled outwardly by 
the grippers by different amounts, such that for instance 
a tapered or curved front and back waist section can be 
obtained, and angled or curved side seams can be 
formed. 35 

In figures 7 and 8 a top elevational view and a side 
elevational view of the U-staped configuration of dou- 
bled-over blank 17 are shown respectively. In figure 7, 
the longitudinal centerline 20 and the transverse center- 
line 16 have the same orientation as the respective cen- 40 
terlines in figure 6. In figure 8, the longitudinal centerline 
20 extends perpendicular to the plane of the drawing. 
The gripping flaps 53, 54 remain attached to the waist 
sections 39, 39' and 41 , 41 ' of the blank 1 7, whereas the 
gripping flaps in the region of the central sections 40, 40 45 
' of the longitudinal sides are pulled outwardly. During the 
sealing step, the sealing areas 43 and 45 are superim- 
posed on the sealing areas 49 and 47 respectively. After 
connecting the sealing areas, the gripping flaps 53, 54 
are cut off along the lines 90, 91 . 50 

Figure 9 shows a side elevational view of the u- 
shaped blank 17, wherein the transverse centerline 16 
extends perpendicular to the plane of the drawing. The 
blank 1 7 of figure 9 is depicted in a configuration prior to 
reaching the sealing configuration. In the sealing conf ig- 55 
uration, the sealing areas 43 and 49 are placed in a con- 
tacting relationship. The sealing configuration can for 
instance be reached by passing the blank 1 7 of figure 9 
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trough a pressure nip and pressing the halves of the dou- 
bled over blank together in the direction of the arrows C. 

Figures 10 and 11 show an embodiment of a pro- 
duction line for carrying out the method according to the 
invention, wherein in a single applicator-knife unit 71 ,72 
the waist elastics 35,37 are applied and the leg contours 
55, 56 are cut. As the grippers 57, 58 engage with the 
longitudinal edges of the web 50 before the cuts of the 
leg contours are made, the position of the grippers with 
respect to the web is accurately determined. By the appli- 
cator-knife unit 71 , 72, which for instance is formed by a 
combined rotating knife and a cut-and-slip unit, the first 
waist elastic 37 is applied to the web. Thereafter, the leg 
contours 53, 54 are provided, and thereafter the second 
waist elastic 35 is attached. As the grippers 57, 58 main- 
tain the waist sections of the web in a controlled position, 
the elastics 35, 37 can be attached in a pre-stretched, or 
active, state. The waist sections of the web 50 are pre- 
vented from contracting by the grippers 57, 58, which pull 
the waist sections outwardly via the gripping flaps 53, 54. 
Hence the web 50 is maintained in a flattened state, such 
that other elements such as a topsheet, elasticated 
stand-up barrier cuffs or other elements can be accu- 
rately placed on the web after providing the waist elastics 
35,37. 

Figures 12 and 13 show an embodiment, wherein 
individual blanks 1 7 are transported on conveyors 93,95. 
In this embodiment, the leg contours 55, 56 and the 
transverse cut lines 76, 76' are both cut by a single knife 
roll 51 and anvill roll 52. After the leg contours 55, 56 
have been provided by the knife and anvill rolls 51,52, 
the waist elastics 35 and 37 are applied and the gripping 
flaps 53, 54 are gripped. For the part of the transport tra- 
jectory along which the blanks are carried by the grippers 
57, 58, the conveyors 93, 95 can be omitted. Alterna- 
tively, The conveyors 93, 95 may extend along the entire 
transport trajectory between the rolls 51, 52 and the 
packing unit 83, to provide support for the individual 
blanks, and to prevent the full weight of blanks from being 
carried by the grippers 57,58. 

The sealing unit 79 may comprise and adhesive 
sealing unit, an ultratronic sealing unit, or any of the 
known means for connecting the front and back waist 
panels of the blank 1 7. 

The elastic elements 35, 37 may be "active" elastic 
elements which are applied in their tensioned state. 
Alternatively the elastic elements may be applied in their 
relaxed state and subsequently be activated by heat- 
treatment or mechanical treatment. 

The grippers 57, 58 may be formed by vacuum grip- 
pers or by mechanical grippers. Instead of being 
mounted on a belt or chain running along-side the trans- 
port trajectory of the web 50 or blank 17, the grippers 
may be connected to the same conveyor belt which car- 
ries the web or the blanks. 

The figures 14-16 show cross-sectional views of dif- 
ferent embodiments of blanks for forming an undergar- 
ment according to the invention along a line of cross- 
section running through two sealing areas 140, 142. Fig- 
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ure 1 4 shows an embodiment wherein the blank 1 7 from 
which the garment is formed comprises a topsheet 21, 
a dual -layer backsheet 23, 23' and a core 25 interposed 
between the topsheet and the backsheet. The backsheet 
is formed by a thermoplastic film 23 and a non-woven 
outer layer 23*. The thermoplastic film 23 is not coexten- 
sive with the non-woven outer layer 23* such that in each 
side seam only two layers of the non-woven material 23* 
are comprised. Ventilation and breathability of the 
absorbent article are obtained through the regions of the 
non-woven material which are not covered by the imper- 
meable film 23. 

In the embodiment of figure 15, the blank 17 com- 
prises a thermoplastic backsheet 23 having side panels 
135, 137 of stretchable material attached thereto. Fur- 
thermore, there may be provided elasticated stand-up 
cuffs 136,138 on each side of the core 25. 

In the embodiment of figure 16, the blank 17 forms 
a re-usable holder for disposable absorbent insert cores, 
and comprises a non-woven backsheet 23 and two 
pocket-forming flaps 143,144 below which the insert 
core can be inserted and which serve to hold the insert 
core in the proper position with respect to the garment. 

Figure 17 shows a blank 17 which is made from a 
laminate of two non-woven layers 23,23* or of a nonwo- 
ven layer and a thermoplastic layer, both layers extend- 
ing into the sealing areas 140,142 for improved strength 
of the side seams. 

Figure 18 shows a blank 17 wherein both the top- 
sheet 21 and the backsheet 23 extend into the sealing 
areas 140, 142 to form reinforced side seams. 

The absorbent core 25 of the disposable absorbent 
article according to the invention may be any absorbent 
means which is generally compressible, conformable, 
non-irritating to the wearer's skin, and capable of absorb- 
ing and retaining liquids such as urine and other certain 
body exudates. The absorbent core 25 may be manufac- 
tured in a wide variety of sizes and shapes (e.g., rectan- 
gular, hourglass, 'T'-shaped, asymmetric, etc.) and from 
a wide variety of liquid -absorbent materials commonly 
used in disposable diapers and other absorbent articles 
such as comminuted wood pulp which is generally 
referred to as airfelt. Examples of other suitable absorb- 
ent materials include creped cellulose wadding; melt- 
blown polymers including conform; chemically stiffened, 
modified or cross-linked cellulosic fibers; tissue including 
tissue wraps and tissue laminates; absorbent foams; 
absorbent sponges; superabsorbent polymers; absorb- 
ent gelling materials; or any equivalent material or com- 
binations of materials. The configuration and 
construction of the absorbent core may also be varied 
(e.g., the absorbent core may have varying calliper 
zones, a hydrophilic gradient, a superabsorbent gradi- 
ent, or lower average density and lower average basis 
weight acquisition zones; or may comprise one or more 
layers or structures). The total absorbent capacity of the 
absorbent core 25 should, however, be compatible with 
the design loading and the intended use of the absorbent 
article. Further, the size and absorbent capacity of the 



absorbent core 25 may be varied to accommodate wear- 
ers ranging from infants through adults. Exemplary 
absorbent structures for use as the absorbent core 25 
are described in U.S. Patent 4.610,678 entitled "High- 
5 Density Absorbent Structures" issued to Weisman et al. 
on September 9, 1986; U.S. Patent 4,673,402 entitled 
"Absorbent Articles With Dual-Layered Cores" issued to 
Weisman et al. on June 16, 1987; U.S. Patent 4,888,231 
entitled "Absorbent Core Having A Dusting Layer" issued 
io to Angstadt on December 19, 1989; and U.S. Patent 
4,834,735, entitled "High Density Absorbent Members 
Having Lower Density and Lower Basis Weight Acquisi- 
tion Zones", issued to Alemany et al. on May 30, 1989. 
Each of these patents are incorporated herein by refer- 
is ence. 

The backsheet 23, 23' is positioned adjacent the gar- 
ment surface of the absorbent core 25 and is preferably 
joined thereto by attachment means (not shown) such 
as those well known in the art. For example, the back- 
ed sheet 23, 23* may be secured to the absorbent core 25 
by a uniform continuous layer of adhesive, a patterned 
layer of adhesive, or an array of separate lines, spirals, 
or spots of adhesive. Adhesives which have been found 
to be satisfactory are manufactured by H. B. Fuller Com- 
25 pany of St. Paul, Minnesota and marketed as HL-1258. 
The attachment means will preferably comprise an open 
pattern network of filaments of adhesive as is disclosed 
in U.S. Patent 4,573,986 entitled "Disposable Waste- 
Containment Garment", which issued to Minetola et al. 
30 on March 4, 1 986, more preferably several lines of adhe- 
sive filaments swirled into a spiral pattern such as is illus- 
trated by the apparatus and methods shown in U.S. 
Patent 3,91 1,173 issued to Sprague, Jr. on October 7, 
1975; U.S. Patent 4,785,996 issued to Ziecker, et al. on 
35 November 22, 1978; and U.S. Patent 4,842,666 issued 
to Werenicz on June 27, 1 989. Each of these patents are 
incorporated herein by reference. Alternatively, the 
attachment means may comprise heat bonds, pressure 
bonds, ultrasonic bonds, dynamic mechanical bonds, or 
40 any other suitable attachment means or combinations of 
these attachment means as are known in the art. 

The backsheet 23, 23' is impervious to liquids (e.g., 
urine) and is preferably manufactured from a thin plastic 
film, although other flexible liquid impervious materials 
45 may also be used. As used herein, the term "flexible" 
refers to materials which are compliant and will readily 
conform to the general shape and contours of the human 
body. The backsheet 23, 23' prevents the exudates 
absorbed and contained in the absorbent core 25 from 
so wetting articles which contact the disposable absorbent 
article such as bedsheets and undergarments. The 
backsheet 23, 23' may thus comprise a woven or non- 
woven material, polymeric films such as thermoplastic 
films of polyethylene or polypropylene, or composite 
55 materials such as a film-coated nonwoven material. Pref- 
erably, the backsheet is a thermoplastic film having a 
thickness of from about 0.012 mm (0.5 mil) to about 
0.051 mm (2.0 mils). Particularly preferred materials for 
the backsheet include RR8220 blown films and RR5475 
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cast films as manufactured by Tredegar Industries, Inc. 
of Terre Haute, IN. The backsheet 23, 23' is preferably 
embossed and/or matte finished to provide a more cloth- 
like appearance. Further, the backsheet 23, 23' may per- 
mit vapors to escape from the absorbent core 25 (i.e., 5 
breathable) while still preventing exudates from passing 
through the backsheet 23, 23'. 

The topsheet 2 1 is positioned adjacent the body sur- 
face of the absorbent core 25 and is preferably joined 
thereto and to the backsheet 23, 23' by attachment io 
means (not shown) such as those well known in the art. 
Suitable attachment means are described with respect 
to joining the backsheet 23, 23' to the absorbent core 25. 
As used herein, the term "joined" encompasses config- 
urations whereby an element is directly secured to the 15 
other element by affixing the element directly to the other 
element, and configurations whereby the element is indi- 
rectly secured to the other element by affixing the ele- 
ment to intermediate member(s) which in turn are affixed 
to the other element. In a preferred embodiment of the 20 
present invention, the topsheet 2 1 and the backsheet 23, 
23' are joined directly to each other in the diaper periph- 
ery and are indirectly joined together by directly joining 
them to the absorbent core 25 by the attachment means 
(not shown). 25 

The topsheet 21 is compliant, soft feeling, and non- 2. 
irritating to the wearer's skin. Further, the topsheet 21 is 
liquid pervious permitting liquids (e.g., urine) to readily 
penetrate through its thickness. A suitable topsheet may 
be manufactured from a wide range of materials, such 30 
as porous foams; reticulated foams; apertured plastic 3. 
films; or woven or nonwoven webs of natural fibers (e.g., 
wood or cotton fibers), synthetic fibers (e.g., polyester or 
polypropylene fibers), or a combination of natural and 
synthetic fibers. Preferably, the topsheet 21 is made of a 35 
hydrophobic material to isolate the wearer's skin from liq- 
uids contained in the absorbent core 25. There are a 
number of manufacturing techniques which may be used 4. 
to manufacture the topsheet 21. For example, the top- 
sheet 21 may be a nonwoven web of fibers spunbonded, 40 
carded, wet-laid, meltblown, hydroentangled, combina- 
tions of the above, or the like. A preferred topsheet is 5. 
carded and thermally bonded by means well known to 
those skilled in the fabrics art. A preferred topsheet com- 
prises a web of staple length polypropylene fibers such 45 
as is manufactured by Veratec, Inc., a Division of Inter- 6. 
national Paper Company, of WaJpole, Massachusetts 
under the designation P-8. 



ing areas (43, 45, 47, 49) located in the region of the 
front and the back waist sections (41, 41'; 39, 39% 
the method comprising the steps of 

cutting a continuous web (50) along transverse 
cut lines (76, 76') to form individual preforms, 
cutting each preform (17) along a leg contour 
(55, 56) extending along each longitudinal side 
(27, 29) in the region of the central section (40, 
40'), wherein each leg contour (55. 56) does not 
touch the respective longitudinal side (27, 29), 
thus forming two gripping flaps(53, 54), 
gripping the preform (17) at the gripping flaps 
(53, 54), 

pulling the gripping flaps (53, 54) outwardly 
away from the longitudinal sides (27, 29) such 
that the preform (1 7) is doubled over along the 
transverse centerline (16), 
placing the sealing areas (43, 45) in the region 
of the back waist sections (39, 39') in a super- 
imposed relationship with the sealing areas (47, 
49) in the region of the front waist sections (41 , 
4V), and 

mutually connecting the sealing areas. 

Method according to claim 1 , wherein first the web 
(50) is cut along the leg contours (55, 56), wherafter 
the web (50) is cut along transverse cut lines (76, 
76') to form individual preforms (17). 

Method according to claim 1 or 2 wherein the pre- 
form (17) comprises a liquid pervious topsheet (21), 
a liquid impervious backsheet (23, 23') and an 
absorbent core (25) interposed between the top- 
sheet (21) and the backsheet (23, 23'), such that the 
undergarment forms a disposable absorbent article. 

Method according to claim 3, wherein the topsheet 
(21 ) and the backsheet (23, 23') extend into the seal- 
ing areas (43, 45, 47, 49, 140, 142). 

Method according to any of the previous claims, 
wherein an elastic element (35, 37) is placed along 
at least one of the transverse sides (31 , 33). 

Method according to any of the previous claims, 
wherein an elastic element (35, 37) is placed along 
each transverse side (31 , 33). 



Claims 

1 . Method of making an undergarment (1) having side 
seams (7, 9) from a two-dimensional preform (17), 
the preform (17) comprising: two longitudinal sides 
(27, 29), each longitudinal side having a central sec- 
tion (40, 40'), a front waist section (41, 4V) and a 
back waist section (39, 39'), two transverse sides 
(31 , 33), atransverse centerline (16) located midway 
between the transverse sides (31 , 33), and four seal- 



7. Method according to claims 5 or 6, wherein the elas- 
tic element (35, 37) is applied in a pre-stretched 
form. 

8. Method according to any of the previous claims, the 
method comprising the steps of 

Supplying a two-dimensional web (50) or pre- 
form (17) in a direction of transport below a 
rotatable supply roll (71) having an axis of rota- 
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tion located generally perpendicular to the 
direction of transport, 

gripping the web (50) or the preform (1 7) in the 
region of the longitudinal sides 
supplying an elastic element (35, 37) from the 
supply roll (71) transversely across at least a 
part of the width of the preform (17), wherein the 
supply roll (71) comprises a peripheral cutting 
element (93), 

rotating the supply roll (71 ) to engage the cutting 
element (93) with the preform (1 7) along the leg 
contours (55, 56) to form the gripping flaps (53, 
54). 

pulling the gripping flaps (53, 54) outwardly, 
connecting the sealing areas (43, 45, 47, 49), 
and 

cutting off the gripping flaps (53, 54). 

9. Apparatus for making an undergarment, the appa- 
ratus comprising: 

a conveying means (93, 94, 95) for transporting 
a two-dimensional web (50) in a substantially 
flattened state along a transport trajectory, 
a knife (51 , 74) for transversely cutting the web 
(50) to form individual preforms (17), each pre- 
form (17) 
comprising: 

two longitudinal sides (27, 29) , each longitudi- 
nal side having a central section (40, 40'), a front 
waist section (41 , 41 ') and a back waist section 
(39, 39'), 

two transverse sides (31 , 33), 
a transverse centerline (16) located midway 
between the transverse sides (31 , 33), and four 
sealing areas (43, 45, 47, 49) located in the 
region of the front and the back waist sections, 
at least one knife (51 , 71 ) for cutting the preform 
(1 7) along a along a leg contour (55, 56) extend- 
ing along each longitudinal side (27, 29) in the 
region of the central section (40, 40*), wherein 
each leg contour (55, 56) does not touch the 
respective longitudinal side (27, 29), thus form- 
ing two gripping flaps (53, 54), 
gripping means (57, 58, 60, 61) displaceable in 
the direction of transport and perpendicular to 
the direction of transport for gripping the grip- 
ping flaps (53, 54) and for pulling the flaps in the 
direction of the transverse edges (31, 33) to 
double-over the preform along its transverse 
center line (16) and for superimposing the seal- 
ing areas, and 

sealing means (21 ) for connecting the superim- 
posed sealing areas. 

10. Apparatus according to claim 9, comprising 



for supplying an active elastic element (73) 
across at least a part of the width of the preform 
(17), the applicator roll (71) comprising a periph- 
eral knife (93) for rotatingly egaging the preform 
s along the leg contours (55, 56). 

11. Preform (17) for making a disposable undergar- 
ment, the preform comprising 

10 - two longitudinal sides (27, 29), each longitudinal 
side having a central section (40, 40') a front 
waist section (41 , 41 ') and a back waist section 
(39, 39*), 

two transverse sides (31 , 33), 
is - four sealing areas (43, 45, 47, 49) located in the 
region of the front and the back waist sections 
(41,4V; 39. 39'), and 

a leg contour (55, 56) extending along each lon- 
gitudinal side (27, 29) in the region of the central 
20 section (40. 40'), wherein each leg contour (55, 

56) does not touch the respective longitudinal 
side, thus forming two gripping flaps (53, 54). 



A rotatable applicator roll (71 ) having an axis of 
rotation transversely to the transport trajectory 
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